I 


AD-A066  166 


UNCLASSIFIED 

I * I 

«D  „ 

ec  66  166 


FOREIGN  TECHNOLOGY  DIV  WRIGhT-PATTERSON  AFB  OHIO  F/G  7/2 

characteristics  of  the  electro-optical  effect  in  cubic  crystals — ETC (U) 

JUL  78  A A BFREXHNOY 


FTD-ID(RS)T-1 121-78 


NL 


END 


•5-79- 


I 


FTD-ID (RS )T-1121-78 


FOREIGN  TECHNOLOGY  DIVISION 


CHARACTERISTICS  OF  THE  ELECTRO-OPTICAL  EFFECT  IN  CUBIC 
CRYSTALS  OF  LEAD  MAGNONIOBATE  AND  ZINC  SELENIDE  AND 
THEIR  USE  FOR  THE  CONTROL  OF  LASER  EMISSION 

By 

A.  A.  Berexhnoy 


Approved  for  public  release 
distribution  unlimited. 


IHRNMbhm 


FTD-idi 


EDITED  TRANSLATION 


FTD-ID (RS )T-1121-78  17  July  1978 

MICROFICHE  NR:  ~ 7 f C OCO  ? f 

CHARACTERISTICS  OF  THE  ELECTRO-OPTICAL  EFFECT 
IN  CUBIC  CRYSTALS  OF  LEAD  MAGNONIOBATE  AND  ZINC 
SELENIDE  AND  THEIR  USE  FOR  THE  CONTROL  OF  LASER 
EMISSION 

By:  A.  A.  Berexhnoy 
English  pages:  3 

Source:  Materialy  II  Resp . Kongress  Molodykh 
Uchenykh  Po  Fiziki  Institut  Fiziki 
ANBSSR , Minsk,  Vol  2,  1972,  pp . 83-84 

Country  of  Origin:  USSR 
Translated  by:  Robert  D.  Hill 
Requester:  FTD/TQTD  . 

Approved  for  public  release; 
distribution  unlimited. 


f ..LajiUW  lor 

NTIS  White  Sertton  W 

DDC  Sdt  Section  o' 

UKANKOUNCm  □ 

JUSTIFICATION 


ci5TB;scnos/Av«LMimTr  cc:is  I 

•Qbi:  AvaVl  anC/ of  SHCIALJ 


THIS  TRANSLATION  IS  A REHO'TION  OF  THE  ORIGI- 
NAL FOREIGN  TEXT  WITHOUT  ANY  ANALYTICAL  OR 
EDITORIAL  COMMENT.  STATEMENTS  OR  THEORIES 
AOVOCATEOOR  IMPLIED  ARE  THOSE  Of  THE  SOURCE 
AND  DO  NOT  NECESSARILY  REFLECT  THE  POSITION 
OR  OPINION  OF  THE  FOREIGN  TECHNOLOGY  DI- 
VISION. 


PREPARED  BY: 

TRANSLATION  DIVISION 
FOREIGN  TECHNOLOGY  DIVISION 
WP-AFB.  OHIO. 


FTD_ID(] 


Date  17  Jui  1978 


i 


U.  S.  BOARD  ON  GEOGRAPHIC  NAMES  TRANSLITERATION  SYSTEM 


§ 


1 


l 

Block  Italic  Transliteration  Block  Italic  Transliteration 


A 

a 

A 

a 

A, 

a 

P 

P 

p 

P 

R,  r 

6 

6 

B 

6 

B, 

b 

C 

c 

c 

e 

S,  s 

B 

Q 

B 

* 

v. 

V 

T 

T 

T 

m 

T,  t 

r 

r 

r 

t 

G, 

6 

y 

y 

y 

y 

U,  u 

A 

A 

n 

9 

D, 

d 

43 

$ 

0 

* 

F,  f 

E 

e 

E 

t 

Ye 

, ye;  E,  e* 

X 

X 

X 

X 

Kh,  kh 

to 

w 

M 

Me 

Zh 

, zh 

M 

U 

u 

H 

Ts , ts 

3 

3 

3 

$ 

z. 

z 

H 

s 

V 

H 

Ch , ch 

M 

H 

H 

u 

I* 

i 

UJ 

lii 

U1 

Ui 

Sh,  sh 

Pi 

Pi 

R 

a 

Y, 

y 

m 

iM 

III 

W 

Shch,  shch 

H 

K 

K 

K 

K, 

k 

b 

b 

b 

\ 

ft 

JX 

n 

n 

A 

L, 

1 

y 

bi 

bl 

V 

Y,  y 

n 

i'l 

M 

M 

M, 

m 

b 

b 

b 

h 

f 

H 

H 

H 

H 

N, 

n 

3 

3 

9 

» 

E , e 

0 

O 

0 

0 

o. 

0 

h] 

K) 

K> 

to 

Yu,  yu 

n 

n 

n 

A 

P, 

P 

R 

fl 

R 

A 

Ya,  ya 

*ye  initially,  after  vowels,  and  after  t,  b;  e elsewhere. 
When  written  as  e in  Russian,  transliterate  as  ye  or  e. 


RUSSIAN  AND  ENGLISH  TRIGONOMETRIC  FUNCTIONS 


Russian 

English 

Russian 

English 

Russian 

English 

sin 

sin 

sh 

sinh 

arc  sh 

sinh”^ 

cos 

cos 

ch 

cosh 

arc  ch 

cosh” 

tg 

tan 

th 

tanh 

arc  th 

tanh”. 

ctg 

cot 

cth 

coth 

arc  cth 

coth” 

sec 

sec 

sch 

sech 

arc  sch 

sech”^ 

cosec 

CSC 

csch 

csch 

arc  csch 

csch” 

Russian 

English 

rot 

curl 

lg 

log 

* . 


i 


A 


I 


CHARACTERISTICS  OF  THE  ELECTRO-OPTICAL  EFFECT  IN  CUBIC  CRYSTALS 
OF  LEAD  MAGNON IOBATE  AND  ZINC  SELENIDE  AND  THEIR  USE  FOR  THE 
CONTROL  OF  LASER  EMISSION 

A. A.  Berexhnoy 

The  characteristics  of  the  electro-optical  effect  (EOE)  in 
crystals  of  lead  magnoniobate  /P$  WKW  and  zince  selenide 
/£**/  .are  examined.  Crystals  of  the  lead  magnoniobate  belong 
to  the  cubic  centrally  symmetric  class  of  symmetry  mim  , and 
crystals  of  zince  selenide,  to  the  cubic  noncentrally  symmetric 
class  ff m . Observed  in  the  first  crystals  is  the  quadratic  EOE 
and  in  the  second  crystals,  the  linear  EOE.  The  optical  isotropy 
and  considerable  EOE  make  it  possible  to  use  them  effectively 
for  the  control  of  laser  emission.  Crystals  of  lead  magnoniobate 
are  ferroelectric  and  have  a diffused  phase  transition.  The  dif- 
fusion of  the  phase  transition  in  these  crystals  determines  the 
characteristics  of  their  EOE  properties.  It  is  revealed  that 
under  the  effect  of  the  electrical  field  E,  linearization  of  the 
EOE  in  crystals  **»**»•  occurs.  When  E>EQ  = 4 kV/cm,  the 
crystals  of  lead  magnoniobate  behave  as  piezoelectrics,  l.e., 
they  possess  piezoelectric  resonance  and  linear  EOE.  When  E is 
applied  along  [001],  it  goes  over  into  a tetragonal  class  of 
symmetry  4rmn,  and  when  it  is  applied  along  [Oil]  it  goes  over  to 
the  rhombohedral  class  of  symmetry  mm2.  The  characteristic  of  the 
EOE  in  crystals  of  lead  magnoniobate  is  discussed  from  the  view- 
point of  concepts  on  the  dispersion  of  the  phase  transition  in 


1 


ferroelectric  cystals. 

The  longitudinal  EOE  is  examined.  The  combination  of  the 
EO  [Electro-optical j coefficients,  which  determine  the  longitudi 
nal  effect  at  room  temperature  and  X = O.63  ym,  proved  to  be 
equal  to  • 6.4  10-1^cm/V2.  Such  a large  longitudinal 

quadratic  effect  is  connected  with  the  disruption  of  the  oxygen 
octahedron  owing  to  the  dispersion  of  the  phase  transition.  The 
magnitude  of  EO  coefficients  and  half-wave  voltages  for  crystals 
of  lead  magnoniobate  at  room  temperature  and  X = O.63  ym  are 
given  in  the  table: 


KEY:  1)  cm/V2;  2)  cm/V;  3)  kV;  4)  For  symmetry;  5)  For  transverse 
effect;  6)  when;  7)  For  longitudinal  effect. 

where  is  the  quadratic  EO  coefficients,  tv  - linear  EO 

coefficients,  / - dimension  of  the  crystal  in  the  direction  of 
the  light  propagation,  d - dimension  of  the  crystal  in  the  di- 
rection of  the  application  of  the  field. 

Possibilities  are  discussed  concerning  the  use  of  the  EOE 
in  lead  magnoniobate  crystals  for  the  deflection  and  modulation 
of  laser  emission. 

Characteristics  of  the  EOE  in  crystals  't*!i  are  connected 
with  a large  photoeffect,  which  is  observed  in  these  crystals. 

The  dependence  of  the  EO  parameters  on  the  intensity  of  the  light 
passing  through  the  crystal  is  investigated.  It  is  revealed  that 
with  an  increase  in  the  light  intensity  by  two  orders,  the  magni- 
tude of  is  increased  by  almost  one  order.  The  time  charac- 


characteristics  of  the  photoelectric  parameters  are  studied.  In 
conclusion,  the  possibilities  of  the  practical  use  of  the  dis- 
covered effect  are  discussed. 
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